ABSTRACT
INTRODUCTION
The solving of traffic congestion has led to innovative strategies that promote the integration of transport system, one of which is through the concept of Transit Oriented Development (TOD). This concept aims to reduce the use of private vehicles, through the development of transit-oriented area, thus the movement can be more focused on the use of transit-based public transports and non-motorized modes (Dittmar dan Ohland, 2004) . The implementation of TOD in the world shows the need for area planning around the transit points to influence the level of transit movement or the use of public transport so as to achieve the goal of overcoming the congestion of the city.
Surabaya city is the center of Surabaya Metropolitan Area (SMA) whose suburbs consist of Sidoarjo, Gresik, and Bangkalan. The rapid development of Surabaya triggers the high mobility of the population from suburbs to the core city and vice versa. One of the corridors with high population movement is the Surabaya-Sidoarjo corridor. It can be seen from the fullness level of the main road connecting Surabaya-Sidoarjo, namely Ahmad Yani Street, which reaches an average value of more than one (> 1) during rush hour (Surabaya Development Planning Agency, 2012) . Some efforts to solve this congestion problem in Surabaya-Sidoarjo corridor have been conducted. However, there is a tendency that the government is only focused on increasing the capacity of the road network (Surabaya Development Planning Agency, 2012) . That is a partial and temporal solution that will increase the high growth rate of the motor vehicles.
Referring to the briefing of Bappenas (National Development Planning Agency) (2012), one of the efforts to encourage the shifting of transport mode to public transport is by implementing TOD in the rail-based backbone system in urban areas in Indonesia, including Surabaya Metropolitan Area. The study shows that transit area in train station in Surabaya-Sidoarjo corridor is potential for the development of the concept of TOD (Isa, 2014) . But this time, it's only the side of Surabaya that is being planned with TOD concept on its mass transit plan, including the train station area (World Bank, 2014) . In fact, both Surabaya and Sidoarjo sides need to be developed to overcome the problems of congestion in Surabaya-Sidoarjo corridor.
Sidoarjo station is one of the stations traversed by commuter trains with high movement potential, 67,739 passengers in 2013 (PT Kereta Api Indonesia Daerah Operasi VIII, 2014). The number of passengers was recorded as the third-highest number of commuter users in Surabaya-Sidoarjo corridor and the highest in Sidoarjo. However, only about 34.78% of the total users come from a radius of 600 meters from Sidoarjo (Isa, 2014) . Then, the use of land in the area of a radius of 600 meters around the Sidoarjo station is still less diverse, with 62% of it used as residential area. This fact indicates that Sidoarjo station area has not implemented the TOD concept. Thus, the concept of TOD needs to be developed in transit area of Sidoarjo Station to overcome the problems of congestion in Surabaya-Sidoarjo corridor. In terms of that, this study aims to analyze the performance of transit area of Sidoarjo Station as a TOD area.
RESEARCH METHODS
The first step in this research is primary and secondary data collection. Primary data collection was done using the primary survey in which the data was obtained from observations and questionnaires. In this study, the appropriate type of observation is controlled observation (structured observation), whose procedure and implementation are very tight and usually aided by sensitive tools and whose observation sheet uses controlling process which allows the observation to be re-conducted (Indrawati, et al, 2007) . The type of questionnaire used is a combination of open structured questionnaires and closed structured questionnaires. Meanwhile, secondary data collection was done using secondary survey in which the data was obtained from data search results from relevant institutions (institutional survey) and through satellite imagery observation with the help of Google Earth and GIS applications.
Primary data include BCR (Building Coverage Ratio), the number of floors of the buildings, land use, the pattern of road network, pedestrian way connectivity, the availability of pedestrian way with shade, motor vehicle parking area, transport mode to reach the train station, the comfort level of the pedestrian ways, and the ori-entation of buildings along the pedestrian way. Secondary data include residential density data, land cover, population density, employment density, land prices, availability of main and supporting transport, the road functions, and safe road for bicycles.
The collected data was analyzed using descriptive statistical analysis techniques and walkthrough analysis.
Descriptive Statistics
The descriptive statistical analysis used includes the analysis of the measures of central tendency, percentages and ratios, and graphical analysis. The measures of central tendency are a single value that represents a data set and shows the characteristics of the data (Walpole, 1995) . The size of central tendency consists of the mean, mode, and median. Meanwhile, percentage and ratio is a measure of comparison of a value. The analysis of the graphs is used to search or find patterns and correlation among variables. In this analysis, the graphs used were bar and circle graphs. The variables in the target which used mean and median analysis are the BCR, population density, the number of floors of the buildings, population density, employment density, the percentage of transport mode to reach the train station, and the comfort level of the pedestrian ways. The variables which used modus analysis are the proportion of residential and non-residential land use, the pattern of the road network, and the percentage of transport mode to reach the train station. In addition, most of the variables of the study also used the analysis of percentages and ratios as well as bar and circle graphs.
Walkthrough Analysis
Walkthrough analysis in this study used a linear-type side view. This is because the need of the research was the observation of a front and side of the building, with serial vision in each road corridor and pedestrian way (Urban Design Toolkit, 2006 in Agustin, 2013 . The comfort level of the pedestrian way and orientation of buildings along the pedestrian way were analyzed by observing and seeing the impression of each of the benchmarks felt along the roads and pedestrian ways. From these observations, in terms of impressions of comfort level are measured by width of the sidewalk, the availability of shelters, the absence of barriers, continuity, and the availability of road crossing facilities (Kusbiantoro, 2007) . Meanwhile, in terms of orientation of the buildings along the pedestrian way, it can be measured from tendency impression of the building orientation towards the pedestrian ways in the research area which are the space between the buildings and the pedestrian ways, the absence of partition between buildings and pedestrian ways, and the visual penetration from the pedestrian ways into the building (The City of Calgary Land Use Planning and Policy, 2004 and Institute for Transportation and Development Policy, 2014).
After analyzed, the value of each variable was then compared to the performance standard to measure the performance of TOD area. Based on the identification, which is reviewed from area function and the type of public transport passing the transit area, it is found that transit area of Sidoarjo Station is TOD community centers served by heavy rails as the main mode. The performance standards of TOD community centers can be seen in Table 1 . Indicator of land use density in TOD area consist of Building Coverage Ratio (BCR), residential density (number of residential units/ ha), number of floors of the building, and built land coverage in TOD area (Widyahari dan Indradjati, 2014; Renaissance planning group, 2011; Curtin, 2009; and Dittmar dan Ohland, 2004) . Indicator of population density in TOD area consist of population density and employment density (number of employment/ ha) (Renaissance planning group, 2011). Indicator of land use diversity in TOD area consist of percentage of mix of uses among residential and non residential land use and diversity of land prices where the more it close to the station the more high is the land price and vice versa (Dittmar dan Ohland, 2004 and Renaissance planning group, 2011) . Indicator of transportation facilities and infrastructures in TOD area consist of percentage of road way area (number of road way area divide total area), street pattern, pedestrian way connectivity (number of street segments with pedestrian way divide total street segments), availability of pedestrian way with shade (number of street segments with pedestrian way and have shade divide total street segments), percentage of total street segments with safe cycling conditions (speed < 30 km/ hour) (total street segments with safe cycling conditions divide total street segments), percentage of parking lot area (total parking lot area divide total area) (Institute for Transportation and Development Policy, 2014). Indicator of pedestrian-friendly TOD area design consist of percentage of mode share to reach station, comfortable level of pedestrian way, and bulding orientation along the pedestrian way (Dittmar dan Ohland, 2004 and Institute for Transportation and Development Policy, 2014). More details about the location of the transit area of Sidoarjo Station can be seen on Figure 1 . 
RESULTS AND DISCUSSION

Land Use Density in TOD Area
The analysis showed that of the four variables in the indicator of land use density in TOD area, only variable of BCR in transit area of Sidoarjo Station meets the standard of land density of TOD community center. This result indicates that in terms of building density, transit area of Sidoarjo Station meets the standard of TOD area density but the density dimensions (number of floors of the building) still does not characterize the standard of TOD. Besides, the number of housings per hectare (residential density) does not meet the standard either. This cannot be separated from the fact that area density dimension is dominated by single-storey residential building. Thus, although in general this transit area looks dense, in terms of quantity of the residential density, this transit area does not meet the standards of TOD area. In terms of percentage of built land coverage, transit area of Sidoarjo Station also does not meet the standards of TOD area, which means that there is still some land area that should be developed in order to support this area as a TOD area. More details can be seen in Table 2 and Figure 2 . 
Figure 2. Characteristic of Land Use Density in Transit Area of Sidoarjo Station
Source: field survey, 2014
Population Density in TOD Area
The analysis showed that of the two variables in the indicator of population density in TOD area, there is no variable that meets the standard of population density of TOD community center. This result indicates that population density, both population density in general and employment density, in transit area of Sidoarjo Station still does not characterize the population density of TOD area. If analyzed, this result is related with variable of residential density that does not meet the standard of TOD area. This means that, the residential density that does not meet the standard (lack of density) impacts on the population density that inhabit the area. Besides, the employment density that does not meet the standard of TOD area is also affected by the lack of land use for trade, service, and office, which triggers the high number of labors living around the TOD area. More details can be seen in Table 3 . Table 4 and Figure 3 . 
Transportation Facilities and Infrastructures in TOD Area
The analysis showed that of the six variables in the indicator of transportation facilities and infrastructure in TOD area, there are three variables that meet the standard. This result indicates that transportation facilities and infrastructure in transit area of Sidoarjo Station do not characterize the transportation facilities and infrastructure in TOD area. This result is also affected by the street pattern in transit area of Sidoarjo Station which has no grid and tends to rotate due to barrier or partition that divides the road and breaks the connection of the road in transit area. Besides, the failure to achieve the standard is also affected by the fact that the quality of pedestrian way and the road condition do not meet the standards of pedestrian way and cyclists track in TOD area. More details can be seen in Table  5 and Figure 4 . 
Pedestrian-friendly TOD area design
The analysis showed that of the three variables in the indicator of pedestrianfriendly TOD area design, there is no variable that meets the standard. This result indicates that the design in transit area of Sidoarjo Station does not characterize the pedestrian-friendly design. This condition is also affected by the availability and quality of transportation facilities and infrastructure in TOD area, particularly pedestrian way. And from the analysis, we can see that there are 36% of passengers whose origin of movement <800 meters, but there is only 12% of passengers who choose to walk. Details can be seen in Table 6 and Figure 5 .
From the walkthrough analysis, it is found that there is a tendency of inconvenience in the quality of pedestrian ways in transit area of Sidoarjo Station. It is reviewed from the width of pedestrian way, the availability of shelters in the form of trees and arcades along the pedestrian way, the presence of barriers, the continuity of sidewalks (both physical continuity and continuity of access upon the sidewalks), and the availability of road crossing facilities. It is also reviewed from the benchmark of orientation of buildings along the pedestrian way which includes the space between the buildings and the pedestrian ways, the absence of partition between buildings and pedestrian ways, and the visual penetration from the pedestrian ways into the building. Of the five indicators that are outlined into seventeen variables to analyze the performance of transit area of Sidoarjo Station as TOD community center with train as the main mode, it is concluded that there are only 4 variables that meet the standards, while the 13 variables do not meet the standards or do not characterize the TOD area. Thus, from the analysis, it can be concluded that the performance of transit area of Sidoarjo Station as a TOD area is only about 23.5%. More details can be seen in Table 7 . 
CONCLUSIONS
From the analysis and discussion, it is concluded that: 1. In general, the performance of transit area of Sidoarjo Station as a TOD area is relatively low at 23.5%. Of the five indicators that are outlined into seventeen variables, it is concluded that there are only 4 variables that meet the standards: BCR, percentage of road way area, pedestrian way connectivity, and percentage of parking lot. 2. Reviewed from the indicator of land use density, inter-building density (represented by BCR) has characterized the density of TOD community center, but the density dimension (represented by the number of floors of the building) and other density variables have not characterized the TOD area. 3. Reviewed from the indicator of population density in TOD area, the diversity of land use in TOD area and pedestrian-friendly TOD area design, there is none of the 3 variables that meet the standard and characterize the TOD area in transit area of Sidoarjo Station. 4. Reviewed from transportation facilities and infrastructure in TOD area, there are three variables that meet the standard and characterize TOD area in transit area of Sidoarjo Station. This result shows that, in general, transportation facilities and infrastructure in this area does not accommodate and is not oriented for the movement of non-motorized vehicles. This can be seen from the street pattern that tends to rotate (have no grid) and from the high number of road that are not safe for cyclists. In fact, the pedestrian ways are available and connected, but they still lack the quality of supporting facilities and infrastructure (seen from the availability of pedestrian way with shade and other aspects reviewed in the indicator of pedestrian-friendly TOD area design). 
